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Until Rel-15, the functionality of “Inter-RAT Cell Selection and Reselection including measurements in other RATs” is not applicable to NB-IOT [1]. However, some IOT devices do support multi-mode (e.g., MTC/NB-IOT) operation. Also, NB-IOT chipset may be embedded in smartphones for particular applications. Therefore, inter-RAT mobility should be considered. For Rel-16 NB-IOT, to support inter-RAT mobility and improve power efficiency, the following objective has been approved.
	Mobility enhancement:
· Specify power efficient NB-IOT mechanism which would assist idle mode inter-RAT cell selection for NB-IOT to and from LTE, LTE-MTC and GERAN [RAN2] 


In this paper, we discuss enhancements for inter-RAT cell reselection between LTE/MTC and NB-IOT. More specifically, we propose a novel method of inter-RAT cell reselection upon RRC state transition, which allows the UE to camp on a power-efficient RAT while receiving data service in another RAT with higher data rate.  Notice that our discussion in this paper does not consider GREAN as in the WID objective. Idle mode mobility involving GREAN and related inter-RAT cell selection issues are discussed in our accompanying paper [2].
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RAT preferences in different operation scenarios
For LTE, cell selection and reselection among different RATs are based on priorities. UE always tries to reselect to cells on higher priority frequency, and only reselects to lower-priority cells when serving cell signal strength or quality falls too low. For IOT, in addition to priorities and signal strength and quality, the preferred RAT of UE may be dependent on operation scenario. Some examples are given as follows.
· In connected mode, a UE may prefer LTE/MTC access when the service involves interaction with human user, and NB-IOT access otherwise. For example, a smart watch or sensor node may send periodical reports (sensing results, UE location, etc.) using NB-IOT, and also supports voice service or larger data transmission using LTE/MTC. 
· In idle mode, the UE camps on one RAT, and NB-IOT is preferable for its low power consumption.
Cell reselection upon state transition
Based on the discussion above, we propose a solution of cell reselection upon state transition, described as follows.
Idle-mode UE camping on NB-IOT cell entering connected
For applications requiring MTC service, idle-mode UE that camps on NB-IOT cell may reselect to MTC and perform connection establishment there. This can be triggered when UE is awaken by human user, which implies upcoming application is likely to require larger bandwidth. When DL traffic comes, indication in paging message can also trigger such cell reselection. Notice that UE camping on NB-IOT may reselect to MTC when the NB-IOT cell is below threshold.
Connected-mode UE in MTC being released to idle
On the other hand, when connected mode UE in MTC is to be released, UE may prefer to camp on a NB-IOT cell for power saving. This can be done by redirection indication in RRC Release message. Alternatively, if configured in advance, a UE may autonomously reselects to NB-IOT upon reception of RRC release message.
The four states of a dual-mode (NB-IOT/MTC) UE can be illustrated in Figure 1.


Figure 1.	State transition for dual-mode UE supporting NB-IOT/MTC
Notice that connected-mode mobility (handover) is not supported for NB-IOT, so there is no transition between NB-IOT and MTC in connected mode. Based on the discussions above, we have the following proposals.
Proposal 1:	Introduce a mechanism that before RRC connection setup, idle-mode UE camping on NB-IOT cell reselects to MTC and establish connection there, under the following conditions: (1) when UE is awaken by human user, or (2) when UE receives paging message containing specific indication.
Proposal 2:	Introduce a mechanism that upon RRC release, connected mode UE operating in MTC is released to NB-IOT idle mode, which is done (1) following indication in RRC release message, or (2) autonomously based on pre-configuration.
The proposed solution of cell reselection upon state transition allows UE to camp on a power-efficient RAT in idle mode, and choose the most preferable RAT in connected mode. The solution requires signaling exchange between different RATs, and thus it is only applicable to inter-RAT cell reselection between LTE/MTC and NB-IOT. Inter-RAT mobility involving GREAN will be handled by cell selection, as explained in [2].
Proposal 3:	The proposed solution of cell reselection upon state transition is only applicable to inter-RAT cell reselection between LTE/MTC and NB-IOT. 
Conclusion
It is proposed to discuss and decide on the following proposals:
Proposal 1:	Introduce a mechanism that before RRC connection setup, idle-mode UE camping on NB-IOT cell reselects to MTC and establish connection there, under the following conditions: (1) when UE is awaken by human user, or (2) when UE receives paging message containing specific indication.
Proposal 2:	Introduce a mechanism that upon RRC release, connected mode UE operating in MTC is released to NB-IOT idle mode, which is done (1) following indication in RRC release message, or (2) autonomously based on pre-configuration.
Proposal 3:	The proposed solution of cell reselection upon state transition is only applicable to inter-RAT cell reselection between LTE/MTC and NB-IOT. 
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